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(57) Abstract: Disclosed is an optically active quaternary ammonium salt compound represented by the 
formula (1) below. Also disclosed are a production intermediate of such an optically active quaternary 
ammonium salt compound, and a method^for^producing such an optically active quaternary ammonium 
salt compound. (I) (In the formula, R , R , R , R and R respectively represent an alkyl group, an aryl 
group or the like; R and R respectively represent an alkyl group, an alkoxy group or the like; and X 
represents an anion.) 
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[oooi] *mwn, ^Mm^mnmtLx^m^mmmry^^^im^ 

^miX 2005^3 j3 3 R !Ct±l||$tLfc^|i2005-059694-^*3j:^2005^6^ 

30 0 KmmtitcmM2oo5- 1927 57 ^m-5^xm%m^mu ^<onm: 
[0002] ft¥m&text°ummTy^v&mcmi~zik&m^\^xn, av&v4K 

[0003] tffcl] 




[0004] iz^i-tk&^m^xm^tmztifcib^mx xmt.timmmxh^t% 
mt>-r, %m^a-r^m^m-^t^(Dmmm%mt^x, z.<n>\t&m 

[0005] £fc, #f^K2(Cf^ TIB5^: 
[0006] Wb2] 
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[0007] ^(C, #f^»4^«, TfB^^^1-j;9^fb^^tBft$tiT^5^^ rftktf) 
[0008] Wb3] 




[0009] ^w/tfe, ±'r--m± a -r%/m^^-^fztb(D\mmm^tLx^x\ m 

[0010] #W»l:#^2001-48866^fR 
#W»2 : #H2002- 
#fF»3: #M2003 -81 976#^# 
m$Xm : #M2004 - 359578#^ffi 

toon] ^mmn^y^wmmmmtLx^^^mmmry^^Mmt^m 
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[0012] *|§K#b«MIE^Jg^*«^fe^ic^^^fTV\+@m^5M^^^ 
[0013] ^^K&VvC EiiiL^^P^^T^^^Al^^^a^S^^Mit 

[0014] ^^T'EWb^t'nM^T^^^^cD^a^ag^Sr^-r 

[0015] : 
[0016] Wb4] 
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[0017] (j^, r 1 ^ ^uy>m*. mmswi/rv^ x^mM, ftm>L<\m®iv>c 

l~C8T/^/VS > g^S£^LTl^J;^C2~C8T/Kr^/VS, 

LTV ^ £V ^C2~C87VV^/VK, g^S^^LTV >Xh J; I >C6~C14Ty-/U 

LWOfeJ^agU 5>fett<}i«WCl~C8T^7VS, tiS^I'lTVT 
feJ;V^C2~8T/^^/VS, g^g£#LTV^TtJ;V^C2~C87/V^/VK, M^r 

g^tS^WLTV ^Tt <tV ^Cl~67/V^l^£, gltS^f LTV ^ <tV ^Cl~67 
LTV^«tV^C7~C16r7/l^/vS^U R 3 fcit/R 4 ^\ ^B^/KlS^ 
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*ym, gms^LTv^rtj;v^2~c8T/^^/vs, ^tcnmmm&^hx^ 

Tt>£l^C2~C8T/l^~^S£^U £/c, R 5 tR 5 im^-LXm^M^LX^X 

[0018] ^ (i ) xm^n^mry^-v^mk^tLx^ 

X\ R 2 tR 21 ti\ ^LXW^M&^LXl^Xt>£\'Cl-6T/V*uyi?^i/m& 

^oci~c8r^drvST% r 2 ^\ 7mm^x&z>ikfrmw^v<, 

r 2 ^\ 7K*j^^, 7vmm^ &mm*. n^m^Lx^x^^m, ft 
^utt«©ci~c8T/^/i-s, mWk&z^hxi^x-k&^m, ftm>i^<n 
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~CST/V^y^X\ R 2 bR zl f)\ ^LXU^&^LXi^Xh £VM31~6XA^- 
C1~C8T/V^VS, ^«C6~C14TU-^)-C*g^HTtJ:V^C6~C14r 

&L<f»{£<DCl~C877V3V^ ^{iC6~C14TU->'VS)T*S^tlTfccJ: 
^VMtlt ^fcb<ft^(DCl~C8T/^K ^^C6~C14Ty-^)-Cg 

^tixt>j;v^c6~ci4Ty-^s, (/m^v^h\ w?>m*~?m&£frx%> 

e^^J;v>C3~C8^xnTy-/vS, t^iil^n^ygf, /M^Vjg^-cg 

ft&ivr&,fclMiL£L ^tett<^^(DCl~C8T^/^S, ^cfiC6~C14Ty 
X"/5\ ^ny^Jg^-OT^y, OH", BF 4 ", PF g " N HSC> 4 ~, g^S£r 

IM^fLti v-ok £v ^C6~i4ry-;^;^^r^y, ^fcM^tS^ 

[0019] *fc, ^^ll-O^Mi!^ 

(i)^(2): 
[0020] [ft5] 
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(2) 

[0021] (st*, r\ r 2 \ R 3 n, mmmmM^u y 2 «, mm^-f) 

(ii)5£(3): 
[0022] [^6] 



(3) 

[0023] os^ , r\ r z > r 21 &j;^r 3 ^ mmtmzM^^-r 0 ) 

[0024] ^i®i^liiiis;(4): 

[0025] tffc7] 
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[0026] 

Rate, e^^UTV^-Ob«tV^C6~C14Ty-/^, MtSMLTV^J;l> 
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*&g£^LTV ^"Okcfcl ^C2~C8T/l^=/VS, t^S^tttl ^"ObcfcV ^C6~C1 



[0028] (5^ Ra, Rb, mtt, jffjfH^CMtt^-f 0 ) 

[0029] ^mmmm(D%mmm\^ 

(i)^(6): 
[0030] [^9] 



[0031] Rett, /M=^VM^> emS«L-T^~ob£^iim 5^L<ttllt^C 



[0027] urn 
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1~C8TA-3V^ g*X£^LTl^J;^C2~C8T/K^/vX, ggl&W 
LTV ^ £V ^C2~C8T^^7VS, M&g&^LTV >U J;V ^C6~C14Ty-/^ 

nl x gmS^LTV^T^VMim ^|I^L<»«OCl~C8T/I-^X, g 
^S^LTV^J:v^C2~8T/v^/^S, MS^LTV>T^J:v^C2~C8r 

Rdii, RdlWIdrT^LTftmSWLT^Tt j:^Cl~6T;^^ 

*^1" 0 ) 

TlS^HSTt^tt^t^^^/^^fri, =£(7) : 
[0032] [fclO] 



[0033] (Rf«/M^Vjg^\ e^SSr^TLTV^i^ii:^, ^MtU»ii^©Cl~C8 
g$l»#LWTtJ;^C2~C8T^^X, ffiftS^LTV^Tfc.tV^ 




NH 



(7) 
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[0034] Wbll] 



[0035] (S^ x Rc, Rd, Re,Rf, n, k, * jo J;t)« fulfil CE^^I^ ) 

(ii) 5t (6) T^Sft^^Otf ^ViM^ W-t^C (7) T-«£ftM¥8H£&7-£ 

[0036] ifwmmiL(D%mm\it, ^o): 

[0037] Dffcl2] 




(8) 




[0038] rc, Rdfcj:i/n«tfifat^i:i:t*^-r) 



[0039] [^13] 




(10) 



[0040] (Rf, k*3j;0Y 2 «tufBt^CE*^^) 
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[0042] (S^ x Rc, Rd, Re,Rf, n, k, * joJ;U« * * ffjfSt^Cs^^i - ) 

(ii) O) -e^^^^-fe^^t^^v^M^fftS; (io) -es^tuM »7 
[oo43] ^3^©^^tt4ar>-^^Amb^«>x^w^^ij^^fe^3t-r6 

[0044] »K£P»™-t5o 

[0045] e^s^LT^-ct^am ^Mt)L<t3li^»Cl~C8T^/WS(Daf^ 
y°Pt7K y*^/K sec-^/K tert-y^K ^>^/K -Yy^^/V 

, ^^>-5VK ^vvk ^y^r-y/K ^:/^vk ^y^/^/K ^yfvK ^y^ 
y^/K v-yny°t3t°/v, vypy^/K 2-yfVw/ypy 0 p£VK ^n^pWf 



): 



[0041] DffcH] 




(8) 
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[0046] WLTV ^Xh iV ^C2~8T/V^/VS©C2~8T/V^/^W^J^LT, 

tf^/K l-yp^^/K ^yy°n-<^/K 1-7/7^/K 2-7/7^ 

/K 3-7/7^/K 2-^^— /K 3— ^✓"r^ /K 4-^^"/^ 

, l-^-2-7T^K l-^?VV-3-7/-7^vK 1, I-v^/V-2-t/p 
s<=z/^ 3-^f/V-2-7'f";K 1-^H?~/K 2-^p"fc— /K 3-^H?= 
;V, 4-^Hr-/K 5-^ri?~/K 2-^^/V-l-^^/K 3-^/V-l- 
^yr^/v, 4 - ^JV— 1 -Kyr-;!/, 2-^vv— 2-^>"r:=vK 3-yfvv- 

2- ^>~r=/K 2 - jh^vu - 1 - 7r^;K 3, 3—^^-l-^x^K l-^ 
:/7^/K 2-^7°r^, 3-^7/7^/K i-t^r^, 2-^^:=vK 3-^- 

[0047] ftftfi Sf^TLTV ^Tt> £V ^C2~C8T/^~/^fi<£C2~C8T^=/VS<^M£L 
T> a^vK l-ynt^/K 2-7 p n£°~/K l-7/^~/K 2--f=f-=-;v > 3-y* 
^=/K l-^y^-^/v, 4-^y^/K 4-^f- 

[0048] g^SSr^LTl ^Tt>J;V ^C6~C147y— /V£©C6~C147y— ^SoMtLT 
, y^~;v y l-T^fvK 2-^-7/^/K l-7VMJ;K 2-TW))V s 
, l-y^y-yh])^, 2-y^i-yh ] J/^, 3-y^y-yw^, A-y^r^)jv, 9-7/ 

[0049] e$i££-^"i/a ^-ct) ^C3~C8— xnry -/vs^c3~c8— xnry 

ftmxh*), Mrfc&iWklrC* 2-\*Vi?/K 4-tfy^vK 

3- df/^;K 4-dr/^/K 8-^/~/K 

2-> f>-Ky/K 3-^Ky/K s-ivku/k 6-> ivku/k 7-^v 

Ky/K 3-7U/K 2-^=/K 3-^c~/K 2-fc°pyvvK 3-t°ny 

vvk 2-^vy^K 4— r^vy/K 4-^ 
-y-yy/K 5-^-y-yy/K 2-^r^y/K 4-f-ry*y/K s-^-ryy/i^w 

[0050] gmSSr^rLTV^T^iV^ii, ^^L<«H^©Cl~C8T7^^S©i:il 
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mvm, Mrfo&iMklx. /h*y, ^h*y, y°m$*y, y*h*y s 
4yyy^y, sec-y^y, tert-yy^y, ^y^jv^y, ^y^y^-jv^y, 
^y/vJr^y, ^-ff-jv^r^y, ^ry^yvJr^y, ^uy°u^^y^ yyuyy^y 
, 2-^jvyy\ny°n^y, yyny'u^jvy^y, y^n^y^/u^y, yyv 

[0051] M^SWLTl^TtJ:l^C7~C16T^^S©C7~C16ry/V^S(Z)Mt 
LX, ^vvK \ -y^)V^jv, 2-y^/v^j-jv, l-^/u-i-y^/u 

[0052] x~(nmk\yx\L y?m, ^H, zym^o^vfym^-oT^y^ on", 

BF 4 ", PF g ", SCN", HS0 4 ", ft«WLT^T^£^lf Jit, 5>Ktb<«^ 

;tK(DCl~6X^/V;V^>^T^>\ g^S£^vri^-ObJ;^C6~l4X!;- 
;V*jV*yW^*y, tlS^tUt ^Tt>£l ^C7~C16T7/V^^*V^ 

[0053] e^s^^LTv>-ct>J:v^ii:fi, ^n^u^ii^^ci-e^r/^/^ 

;v*ywt(DTjv*/vwM, mmT/y*;vmkmmxh<9, mmax sw/mss 

^/V7,;v^ym, y'ntyy^/i-frym, y'^-jv^/v^y 

m$%$mirZ)Z-kftx%z> a 

[0054] m^^hx^xh^^C6-i4TV-/^/^ymm(7)rv-^n^i, itfjfE 
TV-j^Mkmmxm, Mtfc&tia^ y^~jw^ym, p-h^y^^ym, 
■ry^u^/^ynm^M^-t^k^X^ 

[0055] B&gSr^LTV ^Xh <tV ^C7~C16ry/W^/^/^^^S<DT9/Vdr7Vf|3^|t 

[0056] R 5 kR 6 ^^vx^mmm^mmvxv >xt>& ^mntvx^ ^y^y 
-ryyyym^mf^k^m. 
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[0057] g^SSf^rbTV^j;V^Cl~6T^W^SC0Cl~6T/^^St«, - (CH 
[0058] [fcl5] 




[0059] ft ft S€r^"tTV ^Ob<fcV ^Cl~6T/l-drW^ ; e/^dr^->S»Cl~6T/^^^ 
/^^Stl/Cft, -0(CH 2 ) n -^fc«, -(CH 2 ) n O-(^^,n^l-6« 
m^^-t 0 R^R 2 \ ^fc^R 2 iR 21 ^^Lfc^^tLT^#:^^^ 

[0060] [fcl6] 
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[0061] @^S^LTV>T^J;V>Cl~6T/V^U>'v ? ^-^^S©Cl~6T/^W>v ; ^- 

^^v'SirLTfi, -o(ch ) o-(5^^,n{ii~6(Z)«^^1- 0 )-eH^^R 1 i 

2 n 

[0062] [>ffcl7] 
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[0063] gfc, KflS, ^n^Vjj^ ©&££WLT^TkJ;^Cl~C8T/l^l'*/V 
#rvl^3r^S, g^S^WL'CV , »-Cfc«J:V^C6~C14ry— 
^fcfig^S^LTl ^ <fcl ^C7~C167y/Wf7^/V*^^>^^-f- 

WXWLTV^TtiV^EH, 5>HSTbb<«:gt)K©Cl~C8T/l^r/V^ 

[0064] g^SSr^TLTV^Tt)j;V^(Cl~C8T^7VS, C2~C8T/^^/VS, C2~ 
08771^— /Vis, C6~C14T!J— /I/I, C3~C8^xn7y— /l/l, C1~C8T/V 
=»3^g, 07-0167*7^/1^ R 5 <!rR 5 ^^LT?fM^lx5^#il, CI -67 
/^uyi, Cl~6T/^^^/^= 3 rdr->'S, Cl~6T/l^p-W^^p-^>'S, CI 
~6^7/^/VgiI x Cl~6T/^^yV/iN>'mS, C6~14ry-/^/^^M 
I, C7~C167y/^WV^y^K, Cl~C8T/^7^;^^/^^S, C6 
~C14ry—^^=/V^f-^S, C7~C16T7/^/^/^^^dr-yS) 

y^VK r^fvK 7W/K ^yyptVK 7*fVK -YV^fvK sec-y'fvK tert- 

, ^y— y^/K ^y^/K ^y^y^/K ^yynyntVK ^yyny^/K 
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^pyntVK v^t^PfcVM^vK i/tn^s^/V^ayWM, 5>tt^fc«ii^»ci 
~C8T/V^S; 

7i-;K l-^fvK 2-T-yfvK l-r^MJ/K 
, l-^a^yMJ/K 2-7^^MJ/^c^C6~C14ry— /l/g; 

^^/^^ v-yn7/P/^rv\ ^n7>^, 2-^Vv^nr/P/}? 
C16T9/W^S; 

\) s McfctfiMbLx, 2-^/^k 3-3v 

-/V, 4-3V~/K 5-^r/=/K 6-^/~/K 8-^7~/K 
KU/v, 4-^VKy/K 5->iVKy/K e-^^KU/K 7->fVHIJ/K 2 

3-yy/K 2-^^/K 3-^~/K 2-t°nyv ; /K 3-tfnyvvK 2 

™^yvy/K 4-^^yy/K 5™^yvy/K 2-^-y-yy^, 4-^-y-yy^ 
, 5-^f-yy/K 2-^ryy/K 4-^ry*y/K 5-^ryy/^(DC3~c8— r 

[0065] ME^(l)TS$^{^fe(l)(DK3t^raf*>bT^ffl^mS^(2)«$tL6 
[0066] [^18] 
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(2a) 



[0067] 



il^C6~C14Ty— SKtfi^ ; tLTV^J;V^C3~C8^PT';-7Va, fit 



[0069] r\ R 2 \ R 21 \ R 3 \ Y^iU 5 * tt, fjEtl^^sft^-r o 

[0070] fff|B^(l)T*^^b^(l)^$Sl^^ra^bT^ffl^HtflH^:(3)T^^5 



[0068] Dffcl9] 




R 2a 



(2b) 
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[0071] Wb20] 



[0074] 5^ R\ R\ R 2 \ R 3 *3j:tf * ij|Ei|^CE*^i-o 

[0075] MIB^(i)tTIB^(i')^^^^f§tt(^M^^feSlA^t:^o- 

4fIJg<Z?^f£ft:S, S-#, R, R-ft\ S, R-ft\ R, S-fttf5#?!EU -ft 

[0076] «?gcD4ar^^AS^fe(i')«. Mfctf, ^Tc^rft^^ireM 

(i) (2a' ) >ft^<[4T1f tVM^f* (5b) 

[0077] [^22] 



[0072] ^> r\ r 2 > r 21 *3j:0r 3 «, mtztmzn&%^~r a 




[0073] Wb21] 




(3b) 
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[0078] (ii) fttmmfX^VMt&Vo (2b' ) k7±^(DTHt.°>mmt* (5a) 
(2b' ) ; ytmfe'\m+ (5a) ; y±m^ (1 ' ) + (5b) ; 

(m) T^toT-vwmmw Oa) i^^ttt^^^/^^f^ (4b) srHjS^*6 0 

[0079] [^23] 




(3a); 5* St* (4b);^>M4« CD 



[0080] (iv) ^mr^ymmi^ (3b) ty^wy^mm®- (4a) £ss£*5 0 

(3b) + (4a) -(1*) + (4b) 

[0081] #3S^©ji&fB©$^j^ 

^£ittU3\ #b^MIST^^^i^^^^W2o(D^^ : Wiil ^-f^7 I 6« 

tt^LTV^<T^, 2o0^^fft^^V^m%)t«t^4MTy^^^^^ 

[0082] ^KJ&fcfcttS^i^ft:^ ft^W^LT, 1. 0~10ff ^/W£ffi-f 
tt^tHWCttl. 5-3. 0^/W£ffl-r5r^M^bV\ 

[0083] i§^#/±T^fc«««ff 5r>^T-#5 0 imx^mmtvx^ 
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[0084] mstb-m, {^^Rg^-T-hy^ 7tcm^*y^^, ^^-mj?^ «*y^ 

N, N-vW/VT^yy, 4-v > ^/VT^yt°y> ; y, N-^/Vtfny-^, N-^ 
;^7V^y>\ i, 8-^Tiftf^n(5. 4. 0)^^x^7-7-^y#^M#^S^^ 

[0085] *SJS(^M^> -78°C~200°CcD|5iat:\MiC^-20 o C~100 o C(7)t5ffll? 

[0086] K3ttf , M^fc5lf^>'^/Wk-a^(2a'), (2b') >t^^/^^f$(4a) , (4 
b)fi, #^2003-327566, #IW2004-359578^1Bf^;fr&«oT, *f 

[0087] »^Kf*(7)Tif tVf|^ft:(3a) N (3b) , (5a) , (5b) tt, TfB^fHM-f 5 

[0088] gp^, #^2004-359578^##^^W7)^M3t$^5t^T^y>'H(l2) 
^f/NP^V^U #W53, 3'-v^P^V-2, 2'-v J T^y>IS(l3)lr, M20 
01-48866^iCiE#WSuzuki^^7°y>'^^{4 : TCJ. Organomet. Chem. (1 
999^), 576, 147#KJ , ^MJS^T3, 3'-S^«&-2, 2' -*?T=-V>m(14 

[0089] Dffc24] 
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(12) 



(13) 



(14) 



) 

[0090] ^vsfym%M<7>MkLX^ N-^n^e=t/^^^K(NBS), N-^nn3/>^^ 
^F(NCS), N-a^K^^^F(NIS), 3V0!$&mfZ>Z.b& 

1\ MxJt*^^ ^f-^, ^7?^ tvv^^ *wy!$<Dm ] £k 

[0091] 3, 3'-^fI-2, 2'-v ; T-y>'ii(14)©T^/S^^m^(Z)^^ 

^«0-pdMffi^a-rtifi3, 3'-^Bm-2, 2'-^^/w*d6)» 

[0092] Mm$i&K<fc5T^/&<^n^Ig^<^&te N #^2004-359578(CfBft 
3, 3'-i>Ii-2, 2'-v^n^>#:(15)©3, 3'-^gt-2 
, 2'-v?^T/H*(16)^(D^^li, Synlett, (1998^) 2, 183£>#jfe£#%fc 

[0093] Wb25] 




WO 2006/093269 23 PCT/JP2006/304091 



[0094] mMk&fahz^te4&<D%mT?nm^W£¥7*~fr-2, 2' -p^t 

3, 3'-^P^/t7x^-2, 2'-v J ^T/H*(15')^|iSU 3, 3'-Z?M 
[0095] Wb26] 



R 2 R 2 R 2 




(St, x\ r\ r\ R 2I ^oJ;tJ«R 3 ^ tf)|E^IHCE^^-r 0 ) 

[0096] 3, 3'-«-2, 2'-v J ^^;H*(l6)^0^b^li^4|S^^IfjM 
20#, 10~14lH(^L#)(^fSfc©^fe^J;o-Cjl7n-t-n«\ 3, 3 , -vt|-2, 
2' -t^xtKn^>^/W£ (1 7) £#5r£tfST?£5 0 

[0097] [ft27] 




(16) (17) 

(St> r\ r 2 , r 2 \ fc^t/R 3 ^, wiE<tiwic#*^-r 0 ) 

[0098] &VvT\ 3, 3' - 2' -tf^tKn^^VW*(17) W^HSSr 0 

n^VJ^^-^oEIf ffl^itU \f*s<-yVMk&tfo (2a' ) £#5 0 

[0099] [fc28] 
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[oioo] (iw, Y 2 ^mm^u r\ r\ R 21 &£TfR 3 u, mmtmcMM&^-fc ) 

[0101] — Jj, 3, 3'-v > @^-2, 2'-^/np^V#:(1o)«, jtfitCj. Mol. Catal. , 19 
90, 60, 343) fcJpCfc^iSfc-e, 3, 3'-> ? g^-2. 2' -v^/W£(17') 

(l7')^-^^^^P^>fb^#!-#1-r^^j;oTt^^/Wb^(2a' 

[0102] [fb29] 



r\ r 2 , r 2 \ r 3 , &£xfY 2 ix mmtmzmm^i- 0 ) 

[0103] SkM, MxJ3\ «CI- Chem. Soc. , 1950, 711)^£#%fc-£$R]1g&6, 6 

-? N /^n^Wb-^TK^^yy^SJS^r^oT, 6, 6' -^T/V3^-3, 3' - 
2'-v^/W£(17'')&#T, (I7")tt(17')>^l«(7)^a-t:(2a') 

^^j-jsi-sif^^^/Wk^ (2a ? ' ) imm^^o 

[0104] Dffc30] 





(2a") 
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[0105] R alc «, Tfr^i/m&^U R\ R-\ R 2 \ Y 2 tt, HfrlEi:llIi:ic!*Sr 

) 

[0106] /H£(18)i0^ «(J. Am. Chem. Soc. , 121, 6519(1999). ) 

[0107] [fc31] 




[0108] R 4 , R 5 , R'&OTY 2 ^ m&kmKM$R&7fet e ) 

[0109] fiffB^tf^^/Wt^^ (2a' ) ^TJ^^/Vfl^f^g (4a) ^fifc&ja, C 

[oiio] rti^o^^ns^T^^r^s^^srt^o-r, riftvsi^Oa) 

, (3b), (5a),*fett(5b)Srj!!3g-r5^s^5 0 
[0111] [fc32] 




[0112] (^4\ r\ R z , R 2 \ R\ r\ R\ R\ XteXXfX*^ mBtmCMM^U (*)b 

[oii3] \f7^/H%kT^~T<D^ti^n(DMmmm±, &5v^ 
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, mzM-^ypy, ^?ry, -<^v, w^y, ^yuym^m&m 

^y$y, ^f-y, ^y°?y, ^ytfy^ ^^#«ttlt^«, 
^pp^y, 1, 2-^ppx^ s ^pp*M, Mte^O/Nn^VmW 

hV7^M£> vo^/^— 7VK V^^rf"^ T H9tKn 77^(7)^— y-)VWl% 
[0114] £j£te#fel;i#fcf|ilJ|£&&V ^\ T>*~T^itefrtmfc?ffi£X 

y^=.;vm^mm\z.Mk.^f)\ ry^=-r<Dmtmmmm^y^vm<Dmm 

mmb\fy^/i^<DiB&&ma*mmmittwK 1 : i~ioo : 1 mm-.mm 
)x\ mmmmx-zzo ry^rhmm^mommxim^mxh^ 

t^i^/HtTy^-TW^Mttt, 1:0. 2^6>l:lO,04L<ttl:l~l:5-e 
[0115] *K&r^=r&W*&i3rfc©1^ ^^t^CT, ttm, i^, 

m^mmm-r^t^x^^ 
tone] ^^mmry^y^mt^ma)<Dmmmr(D^^ -mw^—<y 

^MtR!t^mm^Xffy^t^X^ 0 

(a) ytmSmfX^sfrfc&fo (2b' ) ^^ttTif tVft^f* (5b) 
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5o £fcf*, 

(b) 7t^^tttV^^Hi2g#:(4b) ^^£ttX^V«fr(3b) £Hl££*3 0 

[0117] itmm4mr^^^mt^m(i)(DmmmmmmmK^xhn 
txmmx^ 0 

(i) ?±*<D\fX'<>i?M£&V!> (2a' ) >ft^ttTi£ tV^f* (5b) 

(ii) ^VvvWb^ (2b' ) i!7-fe^(Z)rif tVM^f* (5a) £SJS£*3 

(iii) 7i?5©Tif tVf^f* (3a) ^^Stttf 7^,M^f* (4b) £Hj££*5 0 * 

dv) %m^r^ymmw- (3b) ^^^^^$§2$ & (4a) ^kj^$*§ 0 
tons] mm^mmomwoRjtix m^mm^. fis«#ftT^ mmmw-tz 

[0119] rr-e, igffifi, K^^ra-^t^tm«o«^^^^«ffi-e#5o 0U£tf 

, 'VT^ -Oi?V, M^y, ^^kyfo^^Slil, 

h l )^m%, ^m^v^-x/K ZhfrZ-y-y, TYy^Ynyy^fD^-y-jV^m 

[0120] f£ffl£iL#6±£S^ -Jlx©««S«ffi BTti-CfcSdS, £^f£U«, 7Kg£ 
[0121] KJSm«*fe5VM^«m^ff#UT, M»T^ 

m^^M^xomxmmx^ &mumn, ^u«-2o°c~8o°c-efcs 



WO 2006/093269 



PCT/JP2006/304091 



[0122] zcom, tmmmmmmn, 2mm(Dmm^mmKMLx, mmimD/ 

ftj&Sl : 2-1 : «tO^*L<fil : 2~1 : 3"T?fe5 0 
[0124] itSft, -JKW^N-^^/WkSJiS^©^^^, KJS^^f-#^-f» 
SfSY 2 CTLT, ^L<ttlSfi~6^a, i^^L<fil^fi~3^iffiV^tf 

[0125] r©,t5^UT$4it§^5,^^(l)tt, a -TS/SfeH^flW^T/l^Wfcfc 

[0126] ur, mMMmmi\K£v*mw*wM?fcmmm-t%ti\ ^mmmtm 
mmm i 

[0127] 2', 2"-tf^(^u^^)-3, 4, 5, 3"', 4"', 5" ' 

5', 4", 5"-7^hy^^-(l, l';3', 3";1", V")9T*r)V7^)V{'22. 

[0128] [^33] 
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(20) (21) (22) 

[0129] ft^#)(20) (156mg, 0. 27mmol) £THF (5mL) M^W^U 0°C^?f^Uc 
^,LiAlH 4 (31mg, 0. 81mmol)^P^fc 0 UM^^^t^U^X^-n^fc 

UyMxi-?Wy74- (S«^:^^= 1:10) (:«^fri\ 

t)(22)^#/i(137mg, 0. 21mmol, W77%)„ 

: H NMR(300MHz, CDC1 h 5 7. 15 (2H, d, J = 6. 6Hz, ArH) , 7. 12(2 
H, d, J = 6. 6Hz, ArH), 7. 09 (2H, s, ArH), 4. 03 (4H, d, J = 2. 4Hz, ArC 
H ), 2. 37 (6H, s, ArCH ), 1. 97 (6H, s, ArCH ) 

2 3 3 

mmm 2 

[0130] 1, 2, 10, 11-7^7^^-4, 8-tfX(3, 4, 5-hU7^n7^/U) -6, 7 

- v^tFn - 5H- i^Oo/ (c, e) Tif tV(D^5t 
[0131] [{b34] 




(22) (23) 
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[0132] ffrfr<KK22) (65mg, 0. lmmol) t25%T> ; £^T7kO. 2mL%T±h^hVM& 

WWW??*— W , ;^:SWy=l : 10) ^Tlt»fTV\ ft&tfa (23 
)£r#/c(51mg, 0. lmmol, lWlOO%) 0 

X H NMR (300MHz, CD 3 OD), 5 7. 31 (2H, s, ArH) , 7. 24 (2H, d, J = 6. 
6Hz, ArH), 7. 21 (2H, d, J=6. 6Hz, ArH), 4. 14 (2H, d, J=13. 8Hz, Ar 
CH ), 3. 46 (2H, d, J=13. 8Hz, ArCH ), 2. 43 (6H, s, ArCH ), 2. 09(6 

2 2 3 

H, s, ArCH ) 

3 

HffiM 3 

[0133] ^mmmry^^^m^m (26) (^) 

[0134] tffc35] 




[0135] ]^Sfe&y*A(140mg)#£T, Tirh^hy/^M^ ^1^-^X^(24) (56 
mg)^T^>'CTLT2. l^S(7?y^(7)v ; ^p^^/Vt^^/v(25) (80mg)i 
^S(CT12B#K»^To/c: 0 ®»7it, ttffl ^^nvb^- (« 

^uis-.^;~;v=io-.i)Kxmm*^\ yt^mmftteis, s)-(26)&# 

/c(74mg, l|X^85%) 0 
[a] Z2 = + 25. 6° (cl. 0, CHC1 ) 

D 3 

*H NMR(300MHz, CDC1 h S 8. 21 (2H, s, ArH) , 8. 08 (2H, d, J = 8. 4 

3 

Hz, ArH), 7. 205-7. 60(811, m, ArH), 7. 09(211, d, J = 8. 7Hz, ArH), 6 
. 71 (2H, d, 1=7. 8Hz, Aril), 6. 02(211, d, J=7. 8Hz, ArH), 4. 71 (211, 
d, J = 13. 8Hz, ArCH ), 4. 50 (2H, d, J=14. 1Hz, ArCH ), 4. 04 (2H, d, 

2 2 

J- 13. 5Hz, ArCH ), 3. 49 (2H, d, J- 13. 2Hz, ArCH ), 2. 30 (6H, s, Ar 

2 2 

CH ), 1. 88 (6H, s, ArCH ) 
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[oi36] ^mmmry^=-^^m^m (29) <dm^ 

[0137] Dfb36] 




[0138] Itil^i©^\ mm%})VMl40mg)fetET, Tirh-r-WgjK^ ^ 

UJWwWJyj— (»^^:^V-/V= 10 : 1) ^T»»tf V \ ft^lft 
M#%(R, R)-(29)£#fc(82mg, I|X^94%) 0 
[a] 23 =-120. 2° (cl.O.CHCl) 

D 3 

*H NMR(300MHz, CDC1) n 6 7. 92 (2H, d,J = 8. 4Hz, ArH) , 7. 20-7 
. 57(12H, m, ArH), 7. 11 (2H, d, J = 8. 4Hz, ArH), 6. 32(2H, d, J = 8. 7 
Hz, ArH), 4. 55 (2H, d, J = 13. 8Hz, ArCH ) , 4. 47 (4H, d, J = 14. 1Hz, 
ArCH ), 4. 18 (2H, d, J=14. 1Hz, ArCH ), 3. 61 (2H, d, J=12. 9Hz, Ar 

2 2 

CH ), 2. 45 (6H, s, ArCH ), 2. 05 (6H, s, ArCH ) 

2 3 3 

mmm 5 

[0139] %m^mwcry^^^m^m (45) <7)§bs 



[0140] 



[^37] 




OMe 


OMe 


MeO • ■ 


MeO. .-!-. ,Br 


MeO^Y^CO.Me 


k I 
MeO' '"V" "CO, Me 




MeO •.. DO Me 


MeO-'V 


MeO ' ~Br 


OMe 


OMe 


(40) 


(41) 
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[0141] ftlN&(40) (1. 97g, 4. 37mmol)tN-^P^^yW^F(2. 33g, 13. 1mm 

V \ (g^^^/v : ^y-y= i : 3) ft&m (41) (Jfc*S94%) 0 

*H NMR(300 MHz, CDC1 h 8 3. 96 (6H, s, ArCO CH ), 3. 94 (6H, s, 

3 2 3 

ArOCH ), 3. 79 (6H, s, ArOCH ), 3. 94 (6H, s, ArOCH ) 

333 

[0142] ft^K4i)^(45m, ##$i7, mmmi&£xfimmM4<D%mz.m^&i&L 

[0143] Dffc38] 



OMe OMe 




(42) (43) 




(44) (R.SM45) 



[0144] ft^t)(42) 01X^80%) 

*H NMR(300MHz, CDC1 ) , 5 6. 90-6. 95 (4H, m, ArH), 3. 98 (6H, s, 
3 

ArCO CH ), 3. 85 (6H, s, ArOCH ), 3. 70 (6H, s, ArOCH ), 3. 27 (6H, s 

2 3 3 3 

, ArOCH ) 
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[0145] fc&m (44) <&&m (42) /5^©t*81%) 

*H NMR(300MHz, CDC1 h 5 6. 95-7. 15 (4H, m, ArH) , 3. 90-4. 00 

(4H, m, ArCH 2 0-), 3. 95 (6H, s, ArOCH g ) , 3. 87 (6H, s, ArOCH g ) , 3. 

73 (6H, s, ArOCH ) 

fb^(45) (»3%) 

[a] 22 =-89. 55° (c 0. 22, CHC1 ) 

D 3 

X H NMR(300MHz, CDC1 ), 6 6. 75-8. 00(12H, m, ArH), 6. 47(4H, 
d, J = 8. 4Hz, ArH), 4. 65 (2H, d, J=14. 1Hz, ArCH ), 4. 44 (2H, d, J=l 

2 

2. 6Hz, ArCH ), 4. 40 (2H, d, J = 13. 5Hz, ArCH ), 4. 11 (6H, s, ArOCH 

2 2 

), 3. 91(611, s, ArOCH ), 3. 75(611, s, ArOCH ), 3. 61(211, d,J=13. 8 

3 3 3 

Hz, ArCH ) 

2 

mmm 6 

[0146] Dfb39] 




(60) (61) 



[0147] T5^(6l)^M3t 

fb^#J(60) (30mg, 0. 043mmol) &T±h~hV/l'2mL\Z.f&i>^ 25%Tl/ 1 £~ 

T7\mm%o. i-o. 2mirsr-r5 0 s^^^?&^T48^r B m^L/ifi,m 

U~?W77J- (M.\Y,^W:^J-/V=\b:\) KXm SHtV\ @ ifttf (61) £ 
#fc 0 (20mg, 0. 036 mmol, 84%) 

[0148] ±BmMM$r£#>> *mMlk&M%mi~m4\mM1r% a 

[0149] [^1] 
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[0152] [«4] 
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[0153] St5] 
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3 7 9:-3i;:i2H ,-, Art-;.. 7.39 '2H. E 

ArH), 4.17 (4H,s, AOC 3 4" C6H 3, 
ArOCH3) 



6 67 ;:-| s 4H3 404 , 5 i-ci-2'. 
ArOCH3) 



S7.i5i:hc , -66 -2 ah;:-: :k 

d J = = 0 h: AH' T 39 -2H s, AH), 
40?f4H c J = .4hfc H-CH2J 23/ 



[0155] [^7] 
^4 
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Me 


H 


Me 


3.4c-=3~3?H2 


o : :7Cr-zC--7CA3Hz.JCCHz.A-HC3'e-:.. 
WW1*i-i_=1c c-z A-O-j: z-zC- :l 

J=1 








06 PS 


iSBH 




48A 


QMe 


H 




: - - 


, : C 35 -: 3-H: 7:=: .;- z .\-hi 7 33 CH c. J - 
5'' Hz A-B. 7C8C- z .-SI-e .''.-Hi 3 3' 5H 

ArCO- 73 d. - = 133 -z A-OH2 
(2H,d, J = 12 3 Hi. A CO 


56A 


OMe 


OMe 


OMe 


3.5-CF3-C8H3 


A—;. 3 33 CH s. A-3C-57 j 57 :.3H s. A-3CH5 ■ 
:' 5 CH z i-L' id-: C AH - .HCH27 n-z 
-C--C" decomp) 


57A 






Me 


3AE-CF3-C6H2 


7>_ 3 '3 CH. c. Hz H 3 :37 H ;. 
fcrOI-G). 3 35 CH. s. Ar0H3). 



[0156] &%M1 

0°C^T, h/^^(2ml)^l^, tert-./fvW^XtKyy \rVT^/)g^(74 
mg) , %m^'\'^Mcr>^^^mt^ (R, R) - (29) (2. Omg) *5j;tJ^<y^/V 
:/n*K(36ul)£j&n;Ui: 0 Sl#UidS?>50%KOH*?§?R0. 5ml«T 

^li,*7MavI^77>f-Kty:i-f;v=l5:l)ra^ 

^95%) 

HPLC^(^Vir;WCHIRALCEL OD, 'AVftt )VT fr-a— 

?V= 100: 1) (Cj;^^^MS^£U7'c(^^^97%ee) 0 
[0157] #%M2 

)t«tt4fSr^^3>^fb^ (45) £fflWc a -T5/»^t^£ 
^(45)OM»ffiV>T±|H#%Ml^^^S^^fcir6, W96%, * 

[0158] #%M3 

3tW4S7^^AS{^fe(46)^^fca-7^t©^^^ 
fc-a-fc (46) V ^T±f5#%M 1 1 Pl«©SJS«r^^fctr 5, «1 00 
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[0159] #%M4 

2, 3, 2\ 3'-xh7^/^-6, 6'-v?^hnt^^/K34)cDM5t 
[0160] [^40] 

x rV NO i Cu > i 

DVi! ** k JO, 

160X JM) 

(33) (34) 

[0161] 2-3-F-3, l-^hP-<>-trV(5. 5g, 20mmol) »*(10 

g, 155mmol)£DMF(20mL)?«4^ 150°Cl:\ 48B#f!a*P^U-o JxJ»7ih 

7^u^h?y7j-mm^^:^*^=l:10)\ZXmm%^\ 2, 3, 2', 3 
6'-v ? ^hnt^^^V(34)^#/c 0 (2. 9g, 0. 96mmol, HX 

^96%) 

*H NMR (300MHz, CDC1 ), § 7. 91 (2H, d, J = 8. 4Hz, ArCH) , 7. 34 ( 

3 

2H, d, J = 8. 4Hz, ArCH), 2. 40 (6H, s, ArCH ), 1. 84 (6H, s, ArCH ) 

3 3 

[0162] #%M5 

5, 6, 5', ^ -y-Yy^)V\fyaL=.)V-1, 2' -i?TVs(35)<DMi£: 
[0163] tffc41] 

h 5 y^i 



(34) (35) 

[0164] ff^t>(34) (3. Og, 10mmol)tl0%Pd/C(500mg, 5mol%) ^V-/K50 

£^*Uc^ *7A^Pvh^77^^ (I^^/k : ^rf-^= 1 : 5) \£XmM&ft 
V\ 5, 6, 5', -"rYy^JV\fy^=.jV-2, 2' -VT^S (35) £#fc c (2. 4g, 1 
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Ommol, Mi00%) 

*H NMR(300MHz, CDC1 h 5 6. 97(2H, d, J = 8. 1Hz, ArH) , 6. 58 (2H 
, d, J = 8. 4Hz, ArH), 3. 25 (4H, br, NH ), 2. 21 (6H, s, ArCH ), 1. 86(6 

2 3 

H, s, ArCH 3 ) 
[0165] #%M6 

3, 3' 6, 5', 6'— 7^^^31-/1^-2, 2' -^75^(36) 
[0166] Wb42] 



[0167] fl^#>(35) (2. 75g, 11. 5mmol)£^y7W/V7/^-/W20mL) 

fcfK NBS(4. 45g, 25mmol)^60°C(CT*Pxfc o JxJS^4fe£3g^TlB#W8l 

T^$!iSrtfV\ 3, 3' -i?7tt-5, 6, 5', 6'-7h7^/Mf7;r:=^-2, 2' - 
^T^(36)Sr#fco (2. 98g, 7. 48mmol, W65%) 
*H NMR(300MHz, CDC1 h 5 7. 27 (2H, s, ArH), 3. 71 (4H, br, NH ) 

3 2 

, 2. 21 (6H, s, ArCH ), 1. 80 (6H, s, ArCH ) 

3 3 

[0168] ##M7 

3, 4, 5, 3"', 4"', 5"'-^f-7/^P-4', 5', 4", 5" -Thv^^- 
(1, l';3', 3" ;1", 1 , ")^77/V7x^;l/-2' 1 2"-v ? T^y(37) 
[0169] [fc43] 
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[0170] fb^#j(36) (1. 5g, 3. 77mmol) % 3, 4, 5-MJ7/^n7ai=/^^(l. 5g, 
9. Ommol), Pd(OAc) 2 (42mg, 5mol%) , PPh g (99mg, 10mo]%) % Ba(OH) 2 - 
8H 0(3. 78g, 12. Ommol) SrDME— H O(10mL, 9:lv/v)«^ 

2 2 

^f"^=l:10)^Tlt»fi 1 V\^#j(37)^#fc 0 (1. 63g, 3. 21mmol, U 
*85%) 

*H NMR (300MHz, CDC1 ), 5 7. 15 (2H, d, J=6. 6Hz, ArH) , 7. 12 (2 

3 

H, d, J = 6. 6Hz, ArH), 6. 92 (2H, s, ArH), 3. 46 (4H, br, NH ), 2. 26(6 

2 

H, s, ArCH ), 1. 92 (6H, s, ArCH ) 

3 3 

[0171] #%M8 

2', 2"-v J H-K-3, 4, 5, 3"', 4"', 5" ' -^^7 /V3ru-A' , 5', 4" 
, 5" -TVJtT-fr- (1, 1' ;3\ 3";1", 1" ')^TT/P^^/K38)^3t 
[0172] [^44] 
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[0173] ffr^(37)(760mg, 1. 52mmol)£6M HCl(20mL) K^L0 o aa^MVfc 
0 r^S^fcNaNO (315mg, 4. 56mmol) <D7k^£5#;W$o<t9MTUc 0 
^fcimgfcTKKl. 51g, 9. 12mmol)©7K^^MTL > MTHTteJSS 
If £80°C£-?#SL/c o S/£^^Srl^imS^-CM^2^^^L^, 

^f-y=l:10)(iTM»m\ft^(38)^#f' c (1. 03g, 1. 43mmol, 
^94%) 

! H NMR(300MHz, CDClK 5 7. 09 (2H, s, ArH) , 6. 99 (2H, d, J = 7. 2 
Hz, ArH), 6. 97 (2H, d, J = 6. 6Hz, ArH), 2. 33 (6H, s, ArCH ), 1. 99(6 

3 

H, s, ArCH^) 
[0174] #%M9 

3, 4, 5, 3'", 4'", 5"'-^f-7/^n-4', 5', 4", 5"-^^^- 
(1, l';3', 3" ;1", 1" ') PT^/vy^/l,-? , 2' ' -^#/I^>^>W/K2 
0)<7)$BI 
[0175] [fc45] 
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[0176] ik&Sfa(38) (361mg, 0. 5mmol) , Pd(OAc) (5, 6mg, 5mol%h 1, 3-lf*( 

2 

^y^;V^y^/)y"n/<y{10. 3 mg, 5mol%h N-if/^y/atVVT^ 
y(0. 52mL, 3mmol),MeOH(3mL)^h/^^(3mL)M^, -^^*1±1 
0atmT^T80°C, 48B#ffg^#£fTofco £fj£HTII, Mi§^TMM£^Uc^ 
, *7^Pvh^77>f- (g^aQ^yU : ^f-^= 1 : 20) ^TffiS^f V \ ( 
20)<M#fc(198mg, 0. 34mmol, I|X^68%) 0 

X H NMR(300MHz, CDC1 ), 5 7. 14(2H, s, ArH) , 6. 99 (2H, d, J = 6. 6 
Hz, ArH), 6. 94 (2H, d, J = 6. 3Hz, ArH), 3. 27 (6H, s, ArH), 2. 40 (6H, 
s, ArCH ), 1. 97 (6H, s, ArCH ) 
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[1] S(D: 

mm 



R* 




x- 



r 1 ^ /MayyjJK^ smSWLTv^iv^Eil, j)^L<iiit»ci~c 

TtJ;^C2~C8T/^~/l^ M^SWLT^T^J;^C6~C14r!J— /^S, ft 

ms^Lxv vet «t v ^C3~c8^rnr y - /v-s, ems Sr^ruxv J;v «i 

R 2 &£^R 21 ^ ^^M43£^ tK^JS^ ^p^VIIH^ 

fc£l>C2~8T/l"Jr~/VX, g#lS£#LTV^J;^C2~C8T/l'^-/l^ 
S^LTV>T^J;V>C6~C14Ty-/VS > «SWLTV>Tt>J:V>EiS, #tfg& 

R 1 iR 21 ^f'iiR 2 i:R 21 (DV^f ; tL^^lft^^^-&^ > MUfHS^LTV^ 

R 3 *3j;t;R 4 it, ^n^nm^x^mu^, e^»#ltv^j;v>c6~ci4 

Ty-^S, g#S^^TLTV^T^J:V^C3~C8^7nry-/V^fc«g^^ 



WO 2006/093269 47 PCT/JP2006/304091 

K^TLTl ^"Cfc «tv >C2~C8T/l^~/l'X£^U 

^>S, sms^LTv^-c^J;v^C2~C8r/^^S, ^^{tms^LT^ 

[2] r 2 ^\ M^m^x\ R 21 a, ^n^v^f, ~hvm, m&m&ftLx^Tb&^w. 

[3] r\ R 2 &£nR 21 $\ %jn?tm&\^ mmm^Lx^xh^^mm, &tm>i>< 
um^ci-c8r^^ymxh^mmBm(D^m 0 

X\ R 2 ^R 21 ^ ^LXm^^LX\ "Xi,Xi "Cl^QT/^uy^^m^ 

[5] r'&otr 21 ;^ %Mfm±\^ m^m^vx^x^^mn, ftm>is<im 

^©Cl~C8T^drv-ST\ R 2 3\ *^^T*&5ff «lfa«<Z)^^ 0 
[6] R 3 ^\ (/ND^If, ^n/rV^-trg^^T^iV^EII, ^HgfcUfiS^© 
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C1~C8T/V^S, ^/tfiC6~C14Ty-^S)-Cg^tLTfcJ;V^C6~C14T 
cDCl~C8X/^/l^ ^«C6~C14Ty— /VS)"e©^tUt.tV>C3~C8^ 

[7] R 3 /5\ 7kSt^£^U R 4 £\ (/m^VJj^ /Nn^Vfr«i«£ix-Ob£^E 

SI, &m>L<\-iMft<DCl~C8T/V*/K ^c^C6~C14Ty-;V)t 5 *^tbT 

, 5>HStL<tt^OCl~C8T/W^S, ^fc}iC6~C14T!J-^S)T*g^tl 

t^VMUI, ^fcb<ft^(DCl~C8T7V^S > ^^»C6~C14Ty-;VS) 
TS^^T^J;V^C7~C16T9/^/VST'fe5fl*^l~4©V^T^^C|B*© 

[8] X~t5\ />n^>Jg^(DT^y, OH - , BF^, PF g ", HSO^", ilMfUl^ 
[9] 55(2): 
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r 1 ^ ^n^yjg^, «S«bTv^J;v^[i:$l, MfcU!«oci~c 

C16r7/u^SSr^L, 

~8T^^;uS, »»^LT^-Oki:^C2-C87/^:=^S, S&££^L 

R 3 fi, 7K*fHS em££#LWT^J;^C6~C14T!;-/l^ S^SSr^L 
TV>Tt«tV>C3~C8^7 l nTIJ-7WS*fcf4S*SS:^"LTV^-CtjJ:V^C7~C16 

[10] £(3): 
Wb3] 
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r" 




(3) 

LTV^-ObJ^C2~C877V^/V^ E&X£^LTV>TfcJ:V>C6~C14Ty-/l' 

VMtm #|I^L<«««C1-C8T/W:^v^ ^/cttgmS^LTV^T^j; 
^C7~C16T9/V d rA'S£^U 
R 2 &£^R 21 ^ W?;fc,&&K^ 7K*M^, ^n^V^iS ^bnS, St^K^f 

&J^C2~8T/i^~/i^ ®^^L-CV^T%J;v^C2~C8T^-;vS> fi^ 

L<te«»Cl~C8T^^>-S, imiS#IS£^LT^Tfc^C7~C16T7 
R 1 ^R 21 ^f'^iR 2 tR 21 (DV^-ftL^^|H.^^^•&^^ ^LT»»^TLTV>T 

R 3 «, /Kir^iS g^S^LT^Tt J;V^C6~C14Ty-/^a, IftS^L 

[11] 5£(4): 
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Raft, *&£&^LTVvr&j;^C6~ci4TlJ~/V'S, iIS^tUV>Ti £^ 

^LTV ^-Okctl/ ^C2~C8T;t^r~^S, lil^Ltl ^ >C6~C14Ty- 
^/tM^£WLTV^Tt<tV^C7~C16T7/^vS^L, Sfc, Rb^]±« 

^lS^^5t;--7^^M^fr^TV^T^«^^5ri^TOt1-5TfB^: (5) : 
WIS5] 




(5) 

(5^> Ra, Rb, mli, ffimtmZMM%^1r) 
[12] S(6): 
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(Rf ik. 




(Rf)k' 



(7) 

^LWOk«fcl/ ^C3~C8^xnTIJ-/^£, *7U:i»&S£^L"0 ^Tk <tV ^C7~ 

gtemmmx%^xh£<,Rm±tim&Lxwmm^Lx^xh£^7$mnz 
am 




(8) 

, Rc, Rd, Re, Rf, n, irfB^DE^gr^U 

[13] £(6): 
Wb9] 
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(Rdir 




(6) 



Cl~C8T/^= 3 r^, g^^LTV^Tt>J:V^C3~C8-^xnry-/kS > £fc 

ci^6T/^uy^/^^ym, t.tc&n&:&%K\sX^xi>£^ci~6T/i'*cu 
t^I*5IISt*o-ct)j;<,Y 2 li«S^t) 



tfbio] 




(7) 
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(8) 

, Rc\ RcL Re, Rf, n, ktt, mBtm^M^^U 

xm^nm^mmr>^^j>.mt^(Dmm^m 0 

[14] TIBS: (9): 



[^12] 




(9) 



1~C8T/V^S, B^SWLTV^T%J:V^C2~C8T/V^/VS, g^S^^f 
LTV ^ <tV ^C2~C8Ty^^/VS, lil^fbtt <tV >C6~C14TU-/^ 
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V^C7~C16T7/l^r/VSS:^U 
Rd&J;^Re«m€M££LT/^VJg^\ ^hnS, S&SWLT^TfcJ; 

Cl~C8T/>=idfv-S, g&££WLTV v rkJ:^C3~C8^nTIJ*-/l'S > £fc 
««S£^LTl^i^C7~C16T7/^^X£:^U Rdii, Rd^« 



C2~C877V=^/^ et&»^LTI^Tt)i^C6~C14Ty-/^ BilSSr 
C16T9/V' d FVl'£&^U 



[^13] 




(10) 
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): 

[^14] 




(8) 

Rc, Rd, Re, Rf, n> kte, tfriB£HC#5fo£r^U 

[15] 5^(9) : 
Wfcl5] 




(9) 



(5^ Rett, /M^Vjg^ SftS^LTlv-OkJ^IffgL #H£feL<f4atJlfctf>C 

LTV ^TtctV ^C2~C8T/^~/^ g^S^LTV >T£> £V ^C6~C14T!J-/^ 
S 4 fi&g£#LTV^t><fcV^C3~C8^n7!J-A'S, gftS^LT^T^ 

Rd&J;l/Rett^^»LT/^Vl^ ^hnS, S&S&^LT^TfcJ: 
V^H, ^^Utt«^Cl-C8T^/^, g^KWL-CV^T^J;V^C2~8 
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(10) 

C2~C8T/Vdf-^/WS, g^fi£^LTv^-ofeJ;VM36~ci4Xy— /vS, 

^UO ^Tt «tV ^C3~C8^XnXy-/l^ ^ciilillrtUtl ^ & ^C7~ 

C16X7/i^vX£^U 

): 

[^17] 



[^16] 
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(8) 
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